Delirium is the most common neuropsychiatric complication seen in patients with cancer, and it is associated with significant morbidity and mortality. Increased health care costs, prolonged hospital stays, and long-term cognitive decline are other well-recognized adverse outcomes of delirium. Improved recognition of delirium and early treatment are important in diminishing such morbidity. There has been an increasing number of studies published in the literature over the last 10 years regarding delirium treatment as well as prevention. Antipsychotics, cholinesterase inhibitors, and alpha-2 agonists are the three groups of medications that have been studied in randomized controlled trials in different patient populations. In patients with cancer, the evidence is most clearly supportive of short-term, low-dose use of antipsychotics for controlling the symptoms of delirium, with close monitoring for possible adverse effects, especially in older patients with multiple medical comorbidities. Nonpharmacologic interventions also appear to have a beneficial role in the treatment of patients with cancer who have or are at risk for delirium. This article presents evidence-based recommendations based on the results of pharmacologic and nonpharmacologic studies of the treatment and prevention of delirium.
INTRODUCTION
Delirium is the most common and often serious neuropsychiatric complication seen in patients with cancer. It is well-recognized that delirium is associated with increased morbidity and mortality, increased length of hospitalization, higher health care costs, and significant distress in patients, family members, and professional caregivers. [1] [2] [3] [4] The presence of delirium can interfere with the recognition and control of physical and psychological symptoms such as pain. 5, 6 Delirium is often under-recognized or misdiagnosedinpatientswithcancer;evenwhenrecognized, it frequently goes untreated or is inappropriately treated. Clinicians who care for patients with cancer must be able to diagnose delirium accurately, undertake appropriate assessment of etiologies, and understand the risks and benefits of the pharmacologic and nonpharmacologic interventions currently available for managing delirium. This article reviews the best evidence available for pharmacologic and nonpharmacologic management of delirium in patients with cancer.
DELIRIUM PREVALENCE, ETIOLOGY, AND PATHOPHYSIOLOGY
The prevalence of delirium in cancer ranges from 10% to 30% in hospitalized patients and up to 85%
in terminally ill patients with cancer. 7 Among patients undergoing myeloablative hematopoietic stem-cell transplantation, delirium has been found to occur in up to 50% of patients during the 4 weeks after conditioning and stem-cell infusion. 8 Delirium is caused by a significant physiologic disturbance, usually involving multiple medical etiologies among patients with cancer, including infections, organ failure, and adverse effects of medication. [9] [10] [11] [12] In patients with cancer, delirium can result either from the direct effects of cancer on the CNS (eg, metastatic brain lesions) or from indirect CNS effects of the disease or treatments (eg, medications, electrolyte imbalance, dehydration, major organ failure, infection, vascular complications, or paraneoplastic syndromes). [7] [8] [9] [10] [11] [12] [13] Chemotherapeutic immunotherapeutic agents (eg, vincristine, corticosteroids, and interferon) and medications used in supportive care (eg, opioids, antiemetics, and benzodiazepines) may precipitate delirium in patients with cancer. [7] [8] [9] [10] [11] [12] [13] Use of opioids and cognitive, liver, or renal impairment have been identified as major risk factors for delirium in patients with advanced cancer and in patients undergoing hematopoietic stem-cell transplantation. [8] [9] [10] Despite many different etiologies, symptoms of delirium are largely stereotypical with a set of core symptoms. It appears that this diversity of physiologic disturbances translates into a common clinical expression
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that may relate to dysfunction of a final common pathway primarily involving the prefrontal cortex, posterior parietal cortex, and anteromedial thalamus, with an imbalance in the neurotransmitters acetylcholine and dopamine.
14-16

DELIRIUM ASSESSMENT: DIAGNOSTIC FEATURES AND PHENOMENOLOGY
Delirium is characterized by an abrupt onset of disturbances of consciousness (ie, arousal), attention, cognition, and perception that fluctuate over the course of the day. 7 The clinical features of delirium are numerous and include a variety of neuropsychiatric symptoms that are also common to other psychiatric disorders, such as depression, cognitive disturbances, and psychotic symptoms (Fig 1) . 7, 13, 17 Clinically, the diagnostic gold standard for delirium is the clinician's assessment using Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR) criteria. 18 Several delirium assessment tools, including the Memorial Delirium Assessment Scale (MDAS), 19 the Delirium Rating Scale-Revised 98 (DRS-R-98), 20 and the Confusion Assessment Method (CAM), 21 have been validated in patients with cancer and are used to maximize diagnostic precision for clinical and research purposes and to assess delirium severity.
19-22
Cognitive impairment was found to be the most common symptom noted in phenomenology studies. 23 Three clinical subtypes of delirium based on psychomotor behavior and level of arousal have been described: the hyperactive (or hyperalert) subtype, the hypoactive (or hypoalert or hypoaroused) subtype, and a mixed subtype with alternating features of each. 24 The hypoactive subtype is characterized by psychomotor retardation, lethargy, and reduced awareness of surroundings. 24 The hyperactive subtype is commonly characterized by restlessness, agitation, hypervigilance, hallucinations, and delusions.
24
A recent phenomenology study showed that although perceptual disturbances and delusions were more prevalent in hyperactive (70.2% and 78.7%, respectively) than in hypoactive (50.9% and 43.4%, respectively) delirium, the prevalence of perceptual disturbances and delusions in hypoactive delirium was much higher than previously reported and is deserving of clinical attention and intervention. 17 There is evidence suggesting that the subtypes of delirium may be related to different causes and may have different treatment responses and prognosis. [23] [24] [25] [26] [27] Hypoactive delirium has generally been found to be due to hypoxia, metabolic disturbances, or hepatic encephalopathies. 24 Hyperactive delirium is correlated with alcohol and drug withdrawal, drug intoxication, or adverse effects of medication. 24 The hypoactive subtype of delirium is associated with higher mortality risk compared with hyperactive delirium 24,28 (see Pharmacologic Interventions in the Treatment of Delirium for a description of the differences in treatment responses).
DELIRIUM ASSESSMENT: DIAGNOSTIC WORKUP
The diagnostic workup of delirium should include an assessment of potentially reversible causes of delirium.
13, 29 The clinician should obtain a detailed history from family and staff of the patient's baseline mental status and verify the current fluctuating mental status. 13 It is important to inquire about alcohol or other substance use disorders in hospitalized patients with cancer to be able to recognize and appropriately treat delirium associated with alcohol or other substance-induced withdrawal symptoms. 7, 13 Medications that could contribute to delirium should be reviewed, particularly opioid analgesics, benzodiazepines, and anticholinergic drugs, in the elderly and in the terminally ill. 7, 13, 29, 30 Predisposing delirium risk factors should be reviewed in detail, including old age, physical frailty, multiple medical comorbidities, dementia, admission to the hospital with infection or dehydration, visual impairment, deafness, polypharmacy, renal impairment, and malnutrition. 3 A screen of laboratory parameters will allow assessment of the possible role of metabolic abnormalities, such as hypercalcemia, and other problems, such as hypoxia or disseminated intravascular coagulation. 7, 13, 29 In some instances, an EEG (to rule out seizures), brain imaging studies (to rule out brain metastases, intracranial bleeding, or ischemia), or lumbar puncture (to rule out leptomeningeal carcinomatosis or meningitis) may be appropriate. 7, 13 
TREATMENT OF DELIRIUM IN PATIENTS WITH CANCER
The standard approach to treating delirium in patients with cancer, even in those with advanced disease, includes a search for underlying causes, correction of those factors, and concurrent management of the symptoms of delirium (by using both pharmacologic and nonpharmacologic strategies). 13 Modifiable predisposing risk factors (eg, visual impairment, malnutrition, dehydration, and polypharmacy) should be identified and corrected diligently. 3 Treatment of the symptoms of delirium should be initiated before, or in concert with, a diagnostic assessment of the etiologies to minimize distress to patients, staff, and family members. 7, 13 The desired and often achievable outcome is a patient who is awake, alert, calm, comfortable, not in pain, cognitively intact, not psychotic, and communicating coherently with family and staff. 7 In the terminally ill patient who develops delirium in the last days of life, the management of delirium is unique, presenting several dilemmas, and the desired clinical outcome may be significantly altered by the dying process. 7 The goal of care in the terminally ill may shift to providing comfort through the judicious use of sedatives, even at the expense of alertness.
7
Pharmacologic Interventions in the Treatment of Delirium
Treatment with psychotropic medications is often necessary to control the symptoms of delirium in patients with cancer. Antipsychotics, cholinesterase inhibitors, and alpha-2 agonists represent the main classes of medications studied in the treatment and prevention of delirium. No medication has been approved by the US Food and Drug Administration (FDA) for treatment or prevention of delirium to date.
Antipsychotics. Formerly known as neuroleptics, antipsychotics are a group of medications primarily indicated for schizophrenia, bipolar disorder, and other mood disorders. The mechanisms by which these drugs ameliorate disturbances of thought and affect in psychotic states are not fully understood, but presumably they act by blocking the postsynaptic mesolimbic dopamine receptors. Typical (conventional or first-generation) and atypical (second-generation) antipsychotics differ in their effects on the different dopamine and serotonin receptor subtypes. Typical antipsychotics are traditionally known to be associated with a higher incidence of extrapyramidal adverse effects because of their effects on the striatal dopamine D2 receptors. Atypical antipsychotics have lower affinity and occupancy for the dopaminergic receptors and a high degree of occupancy of the serotoninergic receptors. Conversely, atypical antipsychotics (ie, risperidone, olanzapine, quetiapine, ziprasidone, and aripiprazole) have been associated with weight gain (appetite-stimulating effects are sometimes a benefit in cachectic patients with cancer) and metabolic syndrome but significantly less risk for extrapyramidal adverse effects.
Antipsychotic medications: Review of the efficacy of antipsychotics in the treatment of delirium. There have been case reports, case series, retrospective chart reviews, open-label trials, randomized controlled comparison trials and, most recently, placebo-controlled trials with both typical and atypical antipsychotics in the treatment of delirium.
25-27,31-42 Study populations primarily include general medically ill patients, postoperative patients, and patients in intensive care unit (ICU) settings; only a few focus specifically on populations of patients with cancer. Table 1 presents a summary of the open-label and randomized controlled trials with antipsychotics in the treatment of patients with cancer who have delirium and was based on a comprehensive search of PubMed by using the search terms "delirium," "cancer," "treatment," and "antipsychotic" from 1960 through November 2011. Almost a dozen open-label and a total of five randomized controlled studies have been conducted with antipsychotics in nononcology settings; a review of those studies can be found elsewhere. 31, 43 Despite the growing number of studies with antipsychotics for the treatment of the symptoms of delirium, there are several limitations to the published studies that should be taken into account. Retrospective studies are clearly limited in the accurate assessment of treatment efficacy and adverse effects. Open-label study designs are also of limited value in that selection bias cannot be ruled out. Common problems in most delirium trials include small sample size, heterogeneous samples, lack of systematic assessment of adverse effects, lack of use of valid adverse effect rating scales, lack of differentiation between subtypes of delirium, and the lack of controls for use of additional psychotropic agents as needed. Placebo-controlled randomized trials in the treatment of delirium should also be interpreted with caution.
37-39 Although some were well-conducted studies and used validated and reliable delirium screening tools, others involved too few patients to reliably detect differences between treatment arms for important clinical outcomes, such as delirium resolution, mortality, or hospital length of stay.
Antipsychotic medications: Review of the adverse effects of antipsychotics. Important considerations in starting treatment with any antipsychotic for delirium should include risk of extrapyramidal adverse effects, sedation, anticholinergic adverse effects, cardiac arrhythmias, and possible drug-drug interactions (Fig 2) . Despite its widespread use, especially in postoperative patients and in ICU settings, there is an FDA warning on the risk of QTc prolongation and torsades de pointes with the use of intravenous haloperidol. Therefore, monitoring QTc intervals at least daily among medically ill patients receiving intravenous haloperidol has become the standard clinical practice. 47 The FDA has issued a black box warning of increased risk of death when antipsychotics are used to treat elderly patients with dementia-related psychoses. Initial warning for atypical antipsychotics was based on a meta-analysis by Schneider et al 48 of 17 placebo-controlled trials involving patients with dementia. The risk of death in patients treated with atypical antipsychotic agents was 1.6 to 1.7 times greater than in those who received placebo. Most deaths were associated with cardiovascular disease or infection. A second retrospective study of nearly 23,000 older patients found higher mortality rates associated with typical than with atypical antipsychotics-whether or not the patients had dementia. 49 This finding has led to an extension of the FDA warning for typical antipsychotics. 50 Caution is advised when using antipsychotic medications especially in elderly patients with dementia. A retrospective case-control analysis of 326 elderly hospitalized patients with delirium at an acute care community hospital compared risk of mortality among patients who received an antipsychotic versus those who did not; it showed that of the 111 patients who received an antipsychotic, a total of 16 patients died during that hospitalization. The odds ratio (OR) of association between antipsychotic use and death was 1.53 (95% CI, 0.83 to 2.80) in univariate and 1.61 (95% CI, 0.88 to 2.96) in multivariate analysis. The researchers concluded that among elderly medical inpatients with delirium, administration of antipsychotics was not associated with a statistically significant increased risk of mortality. 51 However, larger studies are needed to clarify this conclusion.
It is important to recognize that antipsychotics have complex mechanisms of action, mostly affecting multiple neurotransmitter systems that can lead to unwanted adverse effects. Therefore, the benefits of initiating antipsychotic treatment for delirium should be weighed against risks associated with their use.
Antipsychotic medications: Evidence-based recommendations for the use of antipsychotics in the treatment of delirium. The American Psychiatric Association (APA) practice guidelines published in 1999 recommended the use of antipsychotics as the first-line pharmacologic option in the treatment of symptoms of delirium.
13
A 2004 Cochrane review on drug therapy for delirium in the terminally ill 33 concluded that haloperidol was the most suitable medication for the treatment of patients with delirium near the end of life, with chlorpromazine being an acceptable alternative. A 2007 Cochrane review comparing the efficacy and the incidence of adverse effects between haloperidol and atypical antipsychotics concluded that, like haloperidol, selected atypical antipsychotics (risperidone and olanzapine) were effective in managing delirium. 32 Haloperidol doses greater than 4.5 mg/d resulted in increased rates of extrapyramidal symptoms compared with the atypical antipsychotics, but low-dose haloperidol (ie, Ͻ 3.5 mg/d) was not shown to result in a greater frequency of extrapyramidal adverse effects. 32, 34, 35 Despite the limitations noted for antipsychotic medication trials in the treatment of deliriumin the Antipsychotic Medications: Review of the Efficacy of Antipsychotics in the Treatment of Delirium section, the evidence to date suggests that antipsychotic medications are effective in improving or resolving the symptoms of delirium in populations of medically ill patients and those with cancer.
Our review supports the recommendations of the APA guidelines 13 for the management of delirium in that low-dose haloperidol (ie, 1 to 2 mg orally every 4 hours as needed or 0.25 to 0.5 mg orally The improvement in DRS scores was significantly higher in the olanzapine (72%) and haloperidol (70%) groups v placebo (29.7%; P Ͻ .01). Increased rates of extrapyramidal symptoms were observed in the haloperidol group.
Comparison of oral olanzapine and oral placebo with intramuscular haloperidol hinders the quality of double-blind study design. Significant within-group improvements in the DRS-R-98 scores over time were observed in both treatment groups; the response (defined as a 50% reduction in the DRS-R-98 scores) rates did not differ significantly between the two groups (risperidone group: 64.7%; olanzapine group: 73.3%).
The response to risperidone was significantly poorer in patients age 70 years or older compared with those younger than age 70 years. There was no significant difference in the safety profiles, including extrapyramidal symptoms, between the two groups.
Abbreviations: DRS, Delirium Rating Scale; DRS-R-98, DRS-Revised 98; MDAS, Memorial Delirium Assessment Scale; RCT, randomized controlled trial; SD, standard deviation.
Breitbart and Alici
every 4 hours for the elderly) continues to be the first-line agent for treatment of symptoms of delirium. Our review also supports the Cochrane review 32 conclusion that atypical antipsychotics (eg, olanzapine and risperidone) should be considered as effective alternatives to haloperidol, particularly in patients who are sensitive to or intolerant of haloperidol. None of the antipsychotics were found to be superior when compared with others in the treatment of delirium symptoms, and there is evidence for efficacy in the improvement of the symptoms of delirium for the following atypical antipsychotics: olanzapine, risperidone, aripiprazole, and quetiapine. Evidence suggests that the subtypes of delirium may have different treatment responses. A randomized controlled trial of haloperidol and chlorpromazine found that both medications were equally effective in hypoactive and hyperactive subtypes of delirium. 27 However, two open-label trials showed different treatment responses to different antipsychotics. In one open-label trial, 26 the hypoactive subtype was associated with poorer treatment response to olanzapine. Another open-label study 25 suggested that the hypoactive subtype of delirium was associated with better response to treatment with aripiprazole. Table 2 presents a list of the antipsychotic medications and dosages recommended for use in the treatment of delirium.
Psychostimulants. Some clinicians have suggested that the hypoactive subtype of delirium may respond to psychostimulants such as methylphenidate or combinations of antipsychotics and psychostimulants or antipsychotics and wakefulness agents such as modafinil. 7, [52] [53] [54] Studies of the use of psychostimulants in treating delirium are limited to case reports and one open-label study [52] [53] [54] that are supportive of their use in terminally ill patients with cancer with no significant adverse events.
Psychostimulants: Evidence-based recommendations for the use of psychostimulants in the treatment of delirium.
In the absence of further evidence, psychostimulants cannot be recommended at this time for the treatment of patients with cancer who have delirium. 44 (*) The risk of QT prolongation is directly correlated with higher antipsychotic doses, with parenteral formulations (eg, intravenous haloperidol) of antipsychotics, and with certain medications (eg, ziprasidone, thioridazine). 45 In individual patients, an absolute QTc interval of 500 ms or an increase of 60 ms (or more than 20%) from baseline is regarded as indicating an increased risk of torsades des pointes. 46 Discontinuation of the antipsychotic and a consultation with a cardiologist should be considered, especially if there is continued need for the use of antipsychotics. should be carefully evaluated when psychostimulants are considered in the treatment of the hypoactive subtype of delirium in patients with cancer. Cholinesterase inhibitors. Impaired cholinergic function has been implicated as one of the final common pathways in the neuropathogenesis of delirium. 15 Despite case reports of beneficial effects of donepezil and rivastigmine, a 2008 Cochrane review 55 concluded that there is currently no evidence from controlled trials supporting the use of cholinesterase inhibitors in the treatment of delirium.
A small, double-blind, placebo-controlled trial that used rivastigmine to treat patients with delirium in general hospital settings failed to show any differences between rivastigmine and placebo groups in the duration of delirium. 56 A recent European multicenter double-blind study 57 in ICUs comparing rivastigmine and placebo for the treatment of delirium was stopped prematurely because of increased mortality in the rivastigmine group. No common cause of mortality could be identified among patients who died while being given rivastigmine.
Cholinesterase inhibitors: Evidence-based recommendations for the use of cholinesterase inhibitors in the treatment of delirium. The use of cholinesterase inhibitors in delirium have not been studied in patients with cancer. On the basis of the existing evidence from general hospital and ICU settings, cholinesterase inhibitors cannot be recommended in the treatment of delirium.
Pharmacologic Interventions in the Prevention of Delirium
Given the high occurrence rates, high health care costs, and increased morbidity and mortality associated with delirium, effective strategies that prevent delirium should be a high priority for treating patients with cancer. Several researchers studied both pharmacologic and nonpharmacologic interventions in the prevention of delirium among older patient populations, particularly in surgical and ICU settings.
58-70 However, there have been no delirium prevention trials with any of the pharmacologic agents in oncology settings to date. Antipsychotics, cholinesterase inhibitors, melatonin, and dexmedetomidine have been studied in the prevention of delirium in randomized controlled delirium prevention studies conducted in different settings. of delirium prevention studies in different patient populations concluded that the evidence on effectiveness of interventions to prevent delirium was sparse; therefore, no recommendations could be made regarding the use of pharmacologic interventions for prevention of delirium. The following is a summary of the findings of the delirium prevention studies conducted in noncancer postoperative and ICU settings.
Antipsychotics. A randomized controlled prevention trial 66 with low-dose haloperidol found that it was not effective in reducing delirium incidence; however, it was shown to decrease delirium severity and duration. A delirium prevention trial 67 among postoperative patients was suggestive of a decrease in delirium incidence with the prophylactic use of olanzapine; however, increase in the severity and duration of delirium with olanzapine in that study raised concerns. The positive results (decrease in delirium incidence) of a prevention trial with risperidone were reported to be imprecise in a deliberate review of delirium trials. 68, 69 Antipsychotics: Cholinesterase inhibitors. Cholinesterase inhibitors were not found to be effective in reducing delirium incidence or severity on the basis of evidence from three different placebo-controlled prevention trials with donepezil and rivastigmine.
58,59,70
Antipsychotics: Melatonin. Melatonin has been suggested to play a role in the treatment of delirium through direct antioxidant and anti-inflammatory activity, in addition to its effects on the sleep-wake cycle. A small randomized, double-blind, placebo-controlled study 65 suggested that low-dose melatonin (0.5 mg) administered nightly to elderly patients admitted to acute care units may represent a potential protective agent against development of delirium.
Antipsychotics: Alpha-2 agonists. Dexmedetomidine, is a selective alpha-2 adrenergic receptor agonist that is indicated in the United States for the sedation of mechanically ventilated adult patients in ICU settings and in nonintubated adult patients before and/or during surgery and other procedures. Clinical trials with dexmedetomidine have shown mixed results for the prevention and treatment of delirium in the ICU setting. 63, 64 The potential use of dexmedetomidine in the palliative care population has been considered for the prevention and treatment of delirium and enhancing analgesia. 71 However, to the best of our knowledge, there have not been any studies with dexmedetomidine in palliative care settings. It is important to note that none of the pharmacologic agents were studied specifically in patients with cancer in the prevention of delirium; therefore, no recommendations could be made regarding use of these medications in the prevention of delirium in oncology settings.
Nonpharmacologic Management of Delirium
Here, we review several nonpharmacologic intervention trials on the treatment and prevention of delirium among older patients in general medical and surgical settings.
Nonpharmacologic intervention studies on the treatment of delirium. Two randomized trials that used systematic detection of delirium, geriatrician consultations, and a geriatric nurse specialist 72, 73 did not show a difference in mortality, functioning, discharge location, delirium duration, or length of hospital stays. A minor difference was noted in delirium severity. A multicomponent directed management trial of 174 geriatric patients with delirium 74 failed to show any difference in mortality, length of stay, or rates of institutionalization, but delirium severity was lower in the intervention group. In an observational study of 148 patients with delirium, 75 the use of a delirium room, described as a specialized restraint-free room with 24-hour nursing, was associated with improved functioning, and equal length of stay and mortality when those patients were compared with patients without delirium. Low implementation rates of all the components of the interventions were identified as the main limiting factor in interpreting the study results in a majority of the nonpharmacologic treatment trials.
Nonpharmacologic interventions for the prevention of delirium. Several researchers have studied nonpharmacologic interventions in the prevention of delirium. [60] [61] [62] 76, 77 Although only one such study by Gagnon et al 78 conducted in patients with cancer demonstrated no benefit, several studies among hospitalized geriatric populations have shown promise.
Inouye et al 60 studied the effectiveness of a multicomponent intervention for the prevention of delirium among patients age 70 years or older who had been admitted to the general medicine service at a teaching hospital. The intervention consisted of standardized protocols for the management of six risk factors for delirium: cognitive impairment, sleep deprivation, immobility, visual impairment, hearing impairment, and dehydration. Delirium was the primary outcome and was assessed daily until discharge. Of the 852 patients studied, delirium developed in 9.9% of the intervention group compared with 15.0% of the usual care group (matched OR, 0.60; 95% CI, 0.39 to 0.92). The total number of days with delirium (105 v 161 days; P ϭ .02) and the total number of delirium episodes (62 v 90 episodes; P ϭ .03) were significantly lower in the intervention group. However, the severity of delirium and recurrence rates were not significantly different. Intervention was associated with significant improvement in the degree of cognitive impairment among patients who had cognitive impairment at admission and a reduction in the rate of use of sleep medications among all patients. On the basis of the study findings, researchers concluded that primary prevention of delirium was probably the most effective treatment strategy. A randomized controlled trial of proactive geriatric consultations-making recommendations for nonpharmacologic interventions-in a population of patients undergoing surgery for hip fracture was found to be the only effective intervention in reducing incidence (32% v 50%) and severity of delirium. 62 The applicability of a multicomponent intervention to prevent delirium in patients with cancer has been studied by Gagnon et al. 78 A cohort of 1,516 patients was followed from admission to death at seven palliative care centers. In two of these centers, routine care included a delirium preventive intervention that targeted physicians (written notice on selective delirium risk factors and inquest on intended medication changes), patients, and their families (orientation to time and place, information about early delirium symptoms). Delirium frequency and severity were compared between patients at the intervention (n ϭ 674) and usual care (n ϭ 842) centers based on thrice daily symptom assessments with the Confusion Rating Scale. The overall rate of adherence to the intervention was 89.7%. The incidence of delirium was 49.1% in the intervention group compared with 43.9% in the usual care group (OR, 1.23; P ϭ .045). When confounding variables were controlled for, no difference was observed between the intervention and the usual care groups in delirium incidence (OR, 0.94; P ϭ .66), delirium severity (1.83 v 1.92; P ϭ .07), total days in delirium (4.57 v 3.57 days; P ϭ .63), or duration of first delirium episode (2.9 v 2.1 days; P ϭ .96). Researchers concluded that a simple multicomponent preventive intervention was ineffective in reducing delirium incidence or severity among patients with cancer who were receiving end-of-life care.
Evidence-based recommendations for the use of nonpharmacologic interventions in the treatment and prevention of delirium. Nonpharmacologic and supportive therapies play an essential role in the treatment and prevention of delirium in patients with cancer. Assessment and modification of key clinical factors that may precipitate delirium for persons at risk for delirium, including cognitive impairment or disorientation, dehydration, constipation, hypoxia, infection, immobility or limited mobility, several medications, pain, poor nutrition, sensory impairment, and sleep disturbance, constitute the main components of nonpharmacologic intervention trials.
Although these interventions were not found to have any beneficial effects on mortality or health-related quality of life when compared with usual care, there is evidence that they result in faster improvement of delirium and slower deterioration in cognition especially among older patients with delirium in general hospital I. Current evidence is supportive of short-term use of antipsychotics in the treatment of symptoms of delirium (ie, agitation, sleep-wake cycle disturbances, delusions, hallucinations) with close monitoring for possible adverse effects especially in elderly patients with multiple medical comorbidities.
The longest clinical and research experience and safety/efficacy data available is for haloperidol. Low-dose haloperidol is still considered the gold standard in treatment of delirium. There is growing evidence for the efficacy of atypical antipsychotics in the management of delirium as well. The choice of antipsychotic medication for the treatment of delirium should be based on the clinical presentation of the patient and the adverse effect profile of each antipsychotic drug, given that none of the antipsychotics were found to be superior to others in comparison trials.
II. It is strongly recommended to implement nonpharmacologic interventions in the routine care of patients who are at risk for delirium and of patients with established delirium, based on the evidence from nononcology settings. There are no known risks associated with the use of nonpharmacologic interventions.
III. There is no evidence to support the use of cholinesterase inhibitors in treatment or prevention of delirium in patients with cancer.
IV. The use of psychostimulants in the treatment of hypoactive subtype of delirium in terminally ill patients has been considered. In the absence of randomized controlled trials psychostimulants cannot currently be recommended in the treatment of patients with cancer with delirium.
V. Current evidence is not supportive of the use of antipsychotics for the prevention of delirium in patients with cancer.
VI. The evidence supporting the use of intravenous dexmedetomidine for the prevention of delirium has been mixed and is limited to patients in intensive care settings only; there is currently no evidence to support its use in patients with cancer as a treatment for delirium.
settings.
72-75 Prevention trials 60-62,76,77 yielded more encouraging results in reducing delirium incidence and decreasing delirium duration and severity in geriatric patient populations. The study effect sizes suggested statistically significant reductions in delirium incidence of about one third with multicomponent interventions. 69 There was an inconsistent effect on reduction in hospital stay and no statistically significant effects on discharge to long-term care facilities, mortality, or duration and severity of delirium.
69 Figure 3 is a summary of nonpharmacologic interventions used in the delirium treatment and prevention trials described in the Nonpharmacologic Management of Delirium section.
In conclusion, oncologists commonly encounter delirium as a major complication of cancer and its treatments, particularly among hospitalized patients with cancer. Proper assessment, diagnosis, and management of delirium are essential in improving quality of life and minimizing morbidity in patients with cancer. Figure 4 is a summary of the evidence-based management recommendations for patients with cancer who have or are at risk for delirium. The current evidence supports the use of pharmacologic agents to control symptoms of delirium, with the best evidence demonstrating efficacy for antipsychotics-low-dose haloperidol being the gold standard treatment for patients with cancer who have delirium. Current evidence does not support the use of psychostimulants or cholinesterase inhibitors for the treatment or prevention of delirium. Nonpharmacologic prevention strategies such as multicomponent intervention with multidisciplinary, educational, and proactive management of patients at risk for delirium are supported by the evidencebased literature in general hospital settings, especially among older patients. Evidence is not as strong for the use of nonpharmacologic interventions to minimize the morbidity of the symptoms of delirium. Although they may not be effective in controlling delirium symptoms, the use of nonpharmacologic interventions in patients with cancer who have delirium is recommended when feasible. There are no known risks associated with the use of nonpharmacologic interventions in patients who have delirium. The cost-effectiveness of these measures remains to be determined. Clinicians should try every possible measure to alleviate the well-documented patient, family, and caregiver distress associated with delirium in the oncology wards. The prophylactic use of antipsychotics, alpha-2 agonists, and melatonin in the prevention of delirium is one of the more interesting new frontiers of delirium management, and the evidence to date suggests some promise for olanzapine, risperidone, and melatonin in nononcology settings. The use of alpha-2 agonists in the prevention of delirium has shown mixed results in ICU settings. Larger, well-designed, placebocontrolled trials are required for any prophylactic drug recommendations to be made in patients with cancer who are at risk for delirium.
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